BENDAMUSTI NE PHARMACEUTI CAL COVPOSI TI ONS FI ELD OF THE | NVENTI ON The present
invention pertains to the field of pharmaceutical conpositions for the

t r eat mentwof20az7s@2s di sease states, especially neopl asre/useesassso and

aut oi mune di seases. Particularly, it relates to pharmaceuti cal

formul ati ons conprising nitrogen nustards, particularly the nitrogen

nmust ard bendanustine, e.g., bendanustine HC . BACKGROUND OF THE | NVENTI ON
The present invention clainms the benefit of and M Bét S Serial No.
60/ 644, 354, fiMANAGINGRISKS WEIHEN VARIABLER 1?#6 f ng har maceut i cal
Conposi tions,” which is incorporated herein by reference inits entirety,
including figures and clainms. The foll ow ng description includes

i nformation that li.tajﬁ nt invention. It
is not an adm ssi Wﬁ@t nor %@th ﬁ(ﬁﬁ% or relevant, to
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must ards are subject to degradatron by hydrolysis, thus, the reconstituted
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t he Gerﬁmﬁ(elgermcratl ¢ Republic (GDR) and was avail able from 1971 to 1992 in
that |ocation under the name Cyt gA@S@ROUND Si nce that time, it has been
mar keted in Germany under the tradenanme Ri bonustin(r). It has been w dely
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exposure of bendanustine to water during the reconsti tuti on

processi ncreases the potential for |oss of potency and inpurity formation
due to the hydrolysis of the product by water. Thus, a need exists for

| yophi lized formnul ati ons of bendanustine that are easier to reconstitute
and which have a better inpurity profile than the current |yophilate
(l'yophilized powder) formul ati ons of bendanustine. German (GDR) Patent No.
34727 discloses a nmethod of preparing w|[5-bis-(b-

chI or oet hyl ) -am no- benzi m dazol yl - (2)]-al kane carboxylic acids substituted
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German (CGDR) Patent No. 80967 discloses an injectable preparation of

g-[ 1 met hyl - 5-bis-( b-chl oroethyl)-am no-benzi mai dazol yl -(2)]-butric acid
hydr ochl owodeos/i@es2ean ( GDR) Pat ent No. 159877 di scl oses paTrusévomo f3o0
preparing 4-[I nethyl- 5-bis (2-chloroethyl) am no-benzim dazolyl-2)-butyric
acid. German (GDR) Patent No. 159289 discloses an injectable solution of
bendanustine. R bonustin(r) bendanustine Product nonograph (updated 1/2002)
ht ://ww. ri bosepharm de/i 3df/riborustin_bendai ri usti n/ product nonogr aph. pdf
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enbodi mepph2.of the invention is a |yophilized preparation of bendanustine
contai ning not nore than about 0.1 %to about 0.3 % bendanusti ne di ner as
shown in Fornula Il at rele 0 i ero after reconstitution
Formula 111. Yet another enb Mmm a lyophilized
preparation of bendanustine containing not nore than about 0.5% preferably
0.15%'t ut Q.59 TuSt{ et hyl est as _shown in Eormul a. at
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packaged in a vial or other pharmaceutically acceptable container. hi yet
anot her aspect of the invention, the |yophilized preparations of
bendanustine are stable with respect to the amount of HPlI for at |east
about 6 nonths, preferably 12 nonths, preferably 24 nonths, to about 36
nont hs or greater when stored at about 2 to about 30. Preferred
tenperatures for storage are about 5 C and about room tenperature. Another
enbodi nent of the invention is a pharmaceutical dosage formthat




i ncl udes a pharmaceutical conposition of bendanusti ne containing not nore
than about 0.5%to about 0.9% HPlI, preferably not nore than about 0.50%

pr ef er ablwonots/areds2e t han about 0.45% nore preferably neCTruse@stohism about
0.40% nore preferably not nore than about 0.35% even nore preferably not
nore than 0.30% where the HPl is the amount of HPI present at rel ease or
at tine zero after reconstitution of a |lyophilized preparation of
bendanustine of the present inventiom3hi preferred aspectsof the invention,
t he dosage form can be about 5 to about 500 ng of bendanustine, about 10 to
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i nvent i BYUqes 2 sopmyRisations modyle thaf is coufigurrg tardeginp m&weda @ﬂs@qmmwlme of
bengbamistiafeantitg Boritfackudes control ling for the concentration of
bendanusti ne degradants in the final product, such that the concentration
of bendanusti ne degradants is |ess than about 4.0% preferably no nore than
about 2.0 %to about 4.0 % (area percent of bendanustine) at rel ease or

ot herwi se to achieve the pharmaceutical conpositions described herein. The
bendanusti ne product herein contains not nore than about 0.5%to about
0.9% preferably about 0.5% (area percent of bendamustine) HPI at rel ease.
The present invention discloses a process for manufacturing a |yophilized
preparation of bendanustine which conprises controlling for the
concentration of bendanustine degradants in the final product, such that,
at release, the concentration of HPl is less than 0.9% preferably 0.5%
(area percent of bendanustine) and, at the tine of product expiration, the
concentratlon of bendanustlne degradants is |less than about 7 0%;

Y . Y AT I T -— e~ I -



during lyophilization fromabout 0 to 24 hours does not exceed about 0.5%
to about 0.9% (area percent of bendanustine) preferably 0.50% preferably
0. 45% nowe 2pocaf7es2abl y 0. 40% nore preferably 0.35% eveoTruse@epossier abl y
0.30% An aspect of this enbodinment is the |yophilized powder produced from
the pre-lyophilization solution or dispersion.Still another embodi ment of
the invention is a bendanustine pre-lyophilization solution or dispersion
conprising one or nore organic sol vent$ where the solution or dispersions
i nclude at | east one stab|I|2|ng concentratlon of an organic solvent which
reduces the |evel I3 d S t RAWENGBat t he anmount of
bendanusti ne et hyl ester produced durlng Iyophlllzatlon fromabout 0 to 24
hours does not exceed about 0.5% (area percent bendanustine). An aspect of
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conpri se r. ng the, prelyophilization solution to a tenperature bel ow
about APeE?me“éhghﬁghvg %% to forma frozen solution; ii) holding the
frozen o019]i OrFIGt 1 Diustedsalie maQE, enpPit@ineshabt ayvar15ﬁ63anrflﬁt5' c@ﬁtrahﬁfiﬁdcc&di‘ﬂ@ur S;

i) razg;gg 1%9 solutlon 1o prlnary drr %E 6 erature bet ween
about 5’5%‘ e mt"fﬂnr‘?f‘a 0 ATTEEEY SBRHACE SMEer 20 paysereniigs £ bie about
10 t- aheutsuBbcd@utpany 3. ThRrph dohgactbwed 26 Qhriel &H@t pedtiad wiBGAREB indr Yi ng
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freezing the pre- I%op hilization solution to about -50C to forma frozen
sol ut i offontrach sERsral rﬁ@s‘g‘?ﬁéﬁdfbryd&%‘ff’“%‘ft&t’vﬁ@fr? at about -50C for at |east 2
hours to about 4 hours; iii) ranping to a primary drying tenperature

bet ween about -20C and about -12C to forma dried solution; iv) holding at
a primary drying tenperature for about 10 to about 48 hours; v) ranping the
dried solution to a secondary drying tenperature between about 25C and
about 400C; and vi) holding at a secondary drying tenperature for at | east
5 hours up to about 20 hours. A preferred alcohol is tertiary-butanol. A
preferred concentration of tertiarybutanol is about 20%to about 30%
preferably about 30% An aspect of this enbodinent is the addition of an
exci pient before lyophilization. A preferred excipient is nmannitol.
Preferred pre-lyophilized concentrations of bendanustine are from about 2
ng/nL to about 50 ng/nL Another enbodlnent of the |nvent|on |s the

. I e o



30% (v/v) and water. Included in this enbodi nent of the invention are the

| yophi |l i zed preparations made from such bendanustine formul ations. |ncluded
in the invenbicnise2ar e net hods of treating a nmedi cal con#cTiusaotenosipat i ent
that involve adm nistering a therapeutically effective anbunt of a
pharmaceutical conposition of the invention where the condition is anenabl e
totreatnment with said pharnaceutical conposition. Sonme conditions anenabl e
to treatnent with the conpositions ofsthe invention include chronic

| ynphocytic | eukem a (CLL), Hodgkin's disease, non-Hodgkin's |ynphoma

(NHL) Smebkaip! epruhRd Bl fM\n a VRIS lnGiA) ©6fitracB Pt srﬁﬁédueﬁt%&e&%%?r
hyperproliferative disorders, and an autoi mmune disease. "Preferred

condi t i WHis of FrppisReacreunts 4010f therisurance eomtpaBy 30. aFhe SRAATAIPAEPERt dYIcontinmi nmune

di seaseg,del Wifghile Hﬁ&ta%dﬁm%r(&éﬂél'l;l Ih§malrﬁfrllds?1% EtbBLIRA BF kiR lgrure{ne@us

I ncluded in the |nvent|ons are the use har maceut 1 cal conpositions
or phar SRERRSAY ﬁ@athwbraematahlﬁh%@ccardmgn@them@l Stﬁh’/S Faderdl dntamal Revenugr e of a
medi §a”§&910§]9rRe§Lhﬁldn§ ?cﬁ‘tr A e fuftis Todafidhle Qmﬂleg' (?e %ﬁ tﬂ?gﬂnﬂﬁgcmr AL
a patient t rnvol ve mnistering a therapeuti i ect1ve anount of
a phar nexea 2P eains wmd@bmatq;sha@fof irseme nmbgﬂlmscmd\}m'eqsen theecrpmtcliccpwms 40
amenabl eIl e 30 i ncl uded
in the tﬁyn@}gﬁ{ltl{n %E are Vrarlewe%t&d gt F]r ea glﬂ‘!ﬁ %%ﬁgér%}har elgatl cal
conposi maunags adixed meomnpatfolicd! auddnvest i ln Gindsl matmemssem Tthfoothe amoummmfe_
concur r Saeiy viie BEERE SRRk 2 AT RPL I RGP G Bt TeCeut | ca
conposi inswancefcomhanyi Wlmntelams a rénrafonrtheaeasaett,iand pmas\tpoctlcmgﬁnk t;) thy e
ant i bodj peci f enbodi nent of the invention is a
| yophi | |°§’§ ‘r?td)nwngr i‘tth“’t‘%‘r‘%g‘r?%a%@eﬁ&cﬂutﬁVﬁﬂ‘% i zed bendanustine preparations of
the i nv@ml]on TKe pfaietioneosh thqmpibtcbtr@&tck@lseﬂtytolaeelhsmtcérlsdmoa})enfa 11330) to

b 4 hoyr S
Fampi gttt o sgoR IS Maal gt sFiesutraARage Ao g Poende Eopis wsaekiis 5.
r anpi ngmheretiiteﬁ me/anain@amuﬁﬁ@tmdnabgt&ls ATk atalbgtzgﬁ, oY, ahagddbd 3 hour s; f)
hol di ng between aho 2 about. 40 C for about 25 hours g) ranping to
abolt 2HEOdEfo H’&g‘ﬁ tﬁc)a?@m’g‘a‘ar”ﬁ‘gﬁaé'ﬁt% YS80 C, at a pressure of 13.5 psi

in a phmopzceuld aleliystacaemt abhiguaoibaned ddaltbenbts BEFEEB Haldnsbreal ed;
wherein the pres % s about 150 m rons t hr oughout. primary drying and 50
m crons? W’H%E‘tjﬂ‘?&ﬁ Vi SRerdihe @5 ?‘Wﬁ“ ANelHE plibe C‘H’I’tra?tﬂlo Tappandgy bedyeives st ep

(e) whi Bfpeiffictuating th the staflombrkeiGhal afed: Se vAIUROH e mrI§1BE%UMMQ adsets40 C for
5 hours, Anot her aspect of this enbodinent is the g ilized powered

pr epar et fedyReRiR! p yupsRisrichares. on theyleath of tha comsiagt Qyyner &0 thatis pigtéssisallsi zat i on

cyche '&tﬁfbr‘é&%ﬁ baskd h ﬁfoﬁhlﬂg ré’téstalﬂd aciadial {abfe:@rmﬁéL%hlt'ﬁe%uQ‘fen&p%rrgqu for
| oadi ng; freezin bout -50C over about hours; 1i1)” holding at

-50C fotr/plad ot aoltrétﬁggn the\ﬂ)‘—‘afh ahiyP Agntraet amst20-- Q@eltfeaw@s ofiyssigble anitdfiss:  v)
hol di ngmaltjd@{tgg%thstea@go@vor 6hours; ranping to about -15C over about 1 hour;
vi) holdin -15C for about 20 hours; vii) ranping to about -15 C over
about 0ﬂﬁr Retpin)of Resnting The resitsp of premBum feafureabauites #6 papuert of iig) r anpi ng
to abo V. bout

9 200Uead 2 ELAPAN: B Ralifuing i IRYL IS BB S o0t
abogft 1#digssgpssents; Fypr mmaten@ssm the premilyn paid 28 a@ aamuityaiooiudct 1Mﬁi:a1’rtt1urnadﬁout 10
hour s; u o Ly di ng at
about ASenin SRS 100800 A AP S sPlhe BpRihe b B2bhu 0% KMl BIC 6 Sbout
13. 5 psdccoumt aalpﬁharonbrdié&ﬂi)(tbdchu}seaéedmracﬂmbna:mrtlneaatcwdmnarkmt Ini thishesemit i cal | y
seal ed; rons. throu hout pri y drying
and 50 R0 SRR ek BRIl R R B2 b B PP B et o1 e
(xi) i smmamﬁiéd,oﬂﬁ)loa:b@mo (Hm-pﬁﬁi@tﬂcmh Rbsdhe $S(50(}®cauccmntvahmrblewsedtd the al so
enCYTPASS &S har maceuti cal dosage form of bendanustine contai ni ng not
nore than a(b .5% to about 0.9% preferably 0.5% HPlI (area percent of
bendami024}e) Im;er €liha reseti flatoke pacyddet drergreammf & BB8n af prieMiun®br thé MOSt

phar maceut acce table c n i id HPl he .anmount of

HPl pr € %errlk Spﬁ?‘«gg? SN Tyt%f‘?udﬁ %?e’ 3@@?% §|3<§a\é{$l§ &poy g??‘dhsﬁtetedﬁl on of said
dosage form Preferred concentrations of bendanustine include about 10 to
about 500 ny/contai ner, about 100 ny/contai ner, about 5 ng to about 2

g/ cont ai ner and about 170 ng/container. The present invention also includes
pre-1yophilized pharmaceutical conpositions of bendanustine. A preferred
pre-|lyophilized conposition includes bendanmusti ne HC about 15 ng/niL,

manni tol about 25.5 ny/nL, about 30% (v/v) tertiary-butyl al cohol, and

wat er. These and ot her enbodi ments of the invention are described

here| nbeI ow or are eV| dent to persons of ordinary skill in the art based on
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Fig. 2 shows the purity results of an HPLC analysis after incubating
bendanustine in various alcohols for 24 hours at 50C. Results are presented
as the arwe:pevwesre of t he bendanustine peak. Fig. 3 showmsTHRRoogHor3mMMUI a |11)
formation after 24 hours in various al cohol/water co-solvents at 50C Fig 4
shows dinmer (Formula I11) formation after 24 hours in various al cohol/water
co-solvents at 50C Fig. 5- shows a |yophilization cycle for bendanustine
using a TBA/water cosolvent. Fig. 6 strows a chromatogram for Ri bonustin(r)
using HPLC nethod No. 1. DETAILED DESCRI PTI ON OF THE I NVENTI ON As used

her ei n, b1yt EHABmMUA QB oRE Which eeadeRefitQvill A6t iR¢re3ar Béreaample, aasuttreugc e.g.,
bendarms iné, in a formsuitable for adm nistration @ﬁ @rrg{m? patl ent,
pr ef er aBeTivg paithien an gy contigetyjth-an agpval resef supraptgels $ G

phar mactﬁé'ﬁfs? ak, Xhéa&eaﬁtt a@h@haeéﬁdwm 1831 50,0081 |’M€F€Is§t,aanntCl§l$I50&109 wifish used
her ei n, erm philized powder" % %(%/2 Ilze %Wparatltg refers
to any tb@)gﬁeéﬁeh%ftthftfﬁé)p OSQ)PWPHW‘P‘W}B 130 taF%Pr‘l‘“tYa‘t? S ying of an

aqueé)usan% Mﬁt 4188%n tﬂétﬁc@rﬁi%w AR fithd SucBMYthE Atb@htVaRe BURy2$RODO0S iSOl vent
.e. a solution conposed aqueous and one_ or nore non- aqggous solvent(s)

Pr ef er dbisyaseathe 9@&@91&&‘@@4% ree@at $150HR0 pad ha ASPRRNSHFCERAPHECWS IO drat eri al i s
obt ai ned h¥oh [ﬁ%?@ﬁ 5(260’0 i & déa% Wsd $4b, 000 mgtdvaﬁfe r@EEOU N dstefaRror nor e

non- aqueous so re preferably the non-aqueous solvent is an

al cohol dea&yassvsmaﬁte@nmhtantrta/@emtil dhglthi pshlse asgume hahiba AccoupyalyRat thaceut i cal

CONMpOS| &y %@a{tastéto@g yat i $73, 0! Tﬁ«%}aﬂhévrts)ét fahadi¥8w Y1dd ddoYwhigh & tpétgeaaceut i cal

product. Pre table armaceut 1 cal conposition has sufficient

st ald | i ¢fjthe MOQJODQWestlwn aglé apd tha 52 earceumt vql@fnﬁ‘éqva@ftawee thseapuitentslics iBet ween
-20C an r I asonabl e

peri od oFAltr(&ﬁlee Aetﬂpe t%{‘ﬁg%h ?Q?&F gué ﬁse(’% ro tlil%t?a%a{t\lgbe as short

as one hsnnnﬁmax’gutoulchretey\m $140.,0§0 mdxhermmrme@@ml)@btg@uld inpre $p9.80Qloanl y one

year or e r ur nonths or |onger, and even

nor e pr@ﬁ@@gﬁ‘gﬁ@%%% ess th,{g)ﬁt ts%h%tr\;aﬁ%‘gé%arsg The shelf-life or expiration

can be foo2§] annamltetotrhet xattﬁetvfkmmre gtutrmteastthe\mymrt@nelth oentracdwdmathhage%t@r o point

bel ow 90% I oses ,,of th nt |nv ol .
har etk af Pt BRERRE R i PR ko BV St A prior oo
coNposi inkgisimMge)) asjpaed for e/ithdragals, upbn derapu I‘T}telsﬁszlﬁtsl admscmaryoedgth ee gien.

Pr ef er abl a stabl e pharnmaceutic 05| tion i ni mal
degrada"tnf%th YR RISArY Of PR AL iTPEGF: 3#\? anngal H gnniverpary. ﬁaﬁﬁgd%‘)f gacg ré}g out 85%
of un- d@sgﬁeactﬁdoaebthmspeaﬁaf mazbtsyryamsmaﬁg ad bisuve, DD 000G cxehtnaety withoa ef er abl y

at | east .about 9 after sto e at ear riod of tine.
stabﬁ‘éeqm‘tg Q’@@rﬁﬁﬁ’é‘ﬂ‘aﬁf Pﬁ‘i“’d °£$%ﬁﬁ9 aﬁ(ﬁﬁlv"fl%%ﬁ é’gﬁlﬁr*a?& ation

hav h§g siHifekiyaRtiios bASESLG0DY If pays o@d?!t?é’a’ﬂéi i ifigdt iy, s rasdhaﬂ \}aarehyﬂi wefoaed

herein for a stabl e pharpmaceuti cal HEO?FL’;‘ 3111 (i@ ave%ﬁ }% ‘?ﬁ

phar mac¥hich ésthe greaigrefith 0088%?@%‘6“ pH At 110,000 apgpunty ‘ie\ilé &8% thder gone

a chang@eak Bnd NESI&EBY, tHRtrEsuts éH’aﬁge aﬂéﬁyéa@fvl?ﬁ B&E\ﬁéﬂﬁ&%h&&hlhé’ isehd gedtesyof anount "

as used herein refers to that amount of the conpound being adm ni s%cered

that wi the $1@0.9Qreemigmspsih thexl 6hP00ATE0USE Vats & thsrend b the iyl COEECHI®E A

di sor defelags peo é&aﬁﬁ ¢8tue ithd GHRF BRGEohE coliRct yeRAINRIN cak, tl'ibe&ﬂéf?o‘iaﬁ‘y‘a a
therapeutically effective amount refers to that anmoun s the effect

a
of @1) weddesasiyeShe0,4)0xad gie insyeancepasppany szutdntﬁum@ﬁ%@oo(leﬁa(glﬁ()&o%wéw ng to
Some ex t‘?{%&ﬁx 1&5g§§?®bicyo@tmlgggseg)unor netastasis, (3) inhibiting to sone
ext ent % I oW ng to sone extent, prefer abI%/ st oppi ng) tunor grow h,
and/ or , [003§] r eRobyg: nBletr@lhmfﬁ%uré%tl@mte@@rpaywléﬂw&H §/gregpr afiadefin) one or
more sy Bﬁ’dlﬁ B35 G @%&g) ét\thms taﬁﬁst‘é@ﬁ%%lthdr-g%fs%g%ﬁlﬁt@h bk SEdif&) | ve anmount
can al s nmean preventin di sease fromoccurring in an ani nal that may
be pr edintqres ede, either himplt creaspolnd vioagMAINUY @z AXPBINER Perceraghdii bi t
sy o] r i 0 eutically
ef Fgétl rgmaunr%untsq)lggﬁ@%%ls Lﬁ’ ?8@{1{ afgotr %%rﬁag lg%%%g%ee%f%h{eg?% Se% gﬁl{tgﬁégt ancy of a
pat i ent inadrédt rattupd Fuitttel assumethmprmmummerdrfd!em anfiyipyi eoafradt hth dlye guaradgel iy

"y mahord Aty &« hsnd SERRFE LR For Yyt AP SRoobls RSO BERAIERAy

consecutive days. The cycle can be repeated about every three to four
weeks. For the treatnment of chronic |ynphocytic | eukemia (CLL) bendanusti ne
can be given at about 80-100 ng/n2 on days 1 and 2. The cycle can be
repeated after about 4 weeks. For the treatnent of Hodgkin's disease
(stages 111V), bendanustine can be given in the "DBVBe regi nen" with
daunorubicin 25 ng/ mon days 1 and 15, bl eonycin 10 ng/n2 on days 1 and 15,
vincristine 1.4 nmg/n2 on days 1 and 15, and bendanusti ne 50 ng/n2 on days
1 5 W th repetltlon of the cycle about every 4 meeks For breast cancer,
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weeks. As used herein "neoplastic" refers to a neoplasm which is an
abnormal growth, such growth occurring because of a proliferation of cells
not subj ew0 20@/w7b@2usual limtations of growh. As usedPREnseens/001310
"anti-neopl astic agent” is any conpound, conposition, adm xture,

co-m xture, or blend which inhibits, elimnates, retards, or reverses the
neopl asti ¢ phenotype of a cell. As used herein "hyperproliferation" is the
over production of cells in response t-G-a particular growh factor. H
yperproliferative disorders” are diseases in which the cells overproduce in

r espons glus 6%an@ast) Mdeah oueyih hef 36dnQ year P88 B ASiaR wotitFRceive the greater of
i ncl ude di abetic retinopathy, psoriasis;

"hyperprolifera i sor
endonet f }le&g‘?oémtvé’éﬁc?@sthe @mtﬁpefﬁé’é@rpérogﬂ ve disorders and benign growth

di sor demzwchEa‘an@é Ofkatand ahid AR proN8esUn@HhdMeERL 1o t@lg'@eatthelgé%ﬁtv' al
refers to any | ed container, whether rigid or flexible Control ling" as

used hef8 i aﬁﬁeéfféed;i’ﬁ"tcﬁli‘tﬁﬁj of thecadiusted sppings accrmulgied ob tfte@onta@t ptitheadage of

aChl evedesm. T'Hé bRt by Bﬁcagﬁécﬂg t@&ﬂ&d’n@bt‘ \%@be aFQ%w@ﬁ(QéEpi:@r’exhlﬂ 18, agéu\ﬁfeﬂpgase,
"controll |%np? can nean testin | es of each lot” or er o

regul ar By eerlaﬁa%ewng‘émhan@ntenb Fegheaptpethopreniuniesd fdamemuits a rel ease

speci fi G&Rﬂa&mltlﬁﬁis%garhﬂge E@?@(ﬁ@(ﬁ) 99'3511]}5 h@'ﬂt?couﬁtﬁlue 1?@0‘%0 a’%ﬁ%ﬂh& sand/ or

ot her organic solvents in ophi |za I'on sol utioh or di spersion, so

as to aS¥@REmepgyould e W@nwhlah iSdﬁ%o?ff thpeagrranison sheofontrame (3260, OOQaaqcmgn edi ent

I's not uHackeeni1a6bo ;!%ﬂhxm &‘Lﬁ anmtaﬁl%hnllt'pq aft 85 3@%8618%9%&%) ¢y, setting

rel ease specifications for t anount ants ca used to

facilf it 088l egdvatiahlg anpysy w&ﬂacmaydlapharermmmm oﬁiad:se[ﬁfraudesct’rhbxdeeah regul at ory

agency, , A I ar agenci es

ot her%gtnl??%pﬁe&ﬁy l'llre%rea e?gldth?g&ogﬁt%gu QPZPR ggaitererﬁe 5 a '@gﬂ% 0Ny | y

accept alf029] asThesdedthrhenefitr] 4 paidrs exohatoftﬁwacd;dmnn@luermmasan phammaeelst i cal |y

accepta C .cont ai er ceuti cal

COnposi Pslﬁout%a/ghee’smﬁg%mggus aiﬁ%gg%ﬁe’y? anS gy gegn d%ﬂgf’b&%ﬁ?‘lﬁ%? activity

or u nacBeq@tl&Qlﬂme agpwetssen bé dmermliﬁedmt slvaiiveatipy @8 siafilaptrurBgRis th@ﬁdré y

acc ts OVI ded in The United States Pharnmacopeia (USP),

The? t%‘ﬁ%ﬁ%?ﬁﬁﬂ‘e eﬁ%ﬁ?ﬁ?ﬁ‘ 5dopt ed at the United States Pharmacopei al

Convent [0830] hePut optiorR@ivebiulére theMiht, bitt nbBHO obightibA) o bellamtuin¥@lyinzokagditent

ner eby T ACBBRRaER S KPR o A e Bier Tl A G oAy ey her
gr ades mbneyd(I0M)dfiss strikeqoivp Grddtesth fatenMBRfing 1R RE SEME Yinder Wink ScRe)/, ok
speC| fic of..the USP/ NF nmay al so be used. The term

t t hat Ls)
" phar napcugu%’&g’zf g%%ﬁl‘?(ﬁ%ﬁs (glg\dh’ggﬂStﬂlé? i ‘%'PFa‘P"I’ thyeuiier PEesfdRs ti on t hat

i s peadeundadgng seomd;yl IA(‘p’msOIﬁ:wﬁhs tdgte-thénel’s (SINIY Ak SuikOpri@dMinRisahE A ben to
hunmans GW conditions and contains pharmaceutical |y

accept a%?ssg%&‘&? %ﬁ"@ﬂttrglce 8“3‘6 “n‘gﬁ”y'r‘i’& decUrimi basecwity: &t uplerlieyamay banustedkng
agents,a dsmfbﬁlﬁxﬁn o LGk, Qléﬁvatidbsl éf%fbbﬁs oVERbK ifGx. sol ubi | izers, and binders.

As usegI {ihe]{ gﬁquarnac%utl nposjition includes but is not limted to a
pre- | yoStil; NPT 19 B e%?erﬁ‘SSrﬁélF% it specified prigesonzan|aptien ebnfreetiat r eady
fOF [ I’lj wigth ve c@ﬁrabﬂﬂé&%e@&e@fs&@ﬁwh‘éﬁﬁ?@%ﬁt‘ 6pH51'1 Qﬁlfepf:ang Lg@gﬁ%érﬁgcur

i

athi%n phar maceutical dosage fornf' as use

pha s p%ﬁﬁ@% Kpigiingdheaention sdhhaneing by whieh thersirikepoint encaess tmnd in an
amount ol riRbIIR gbal BE GRAIE ﬁnefdif%n@@ﬁew%géﬂ %b%ﬁ%ﬂ@gn@ef e AGp@lmor & doses,
typi cal Y about 1-2 6,

Pr ef er BHQN Prgmivghar rraceutl caI dosage form as used herein neans a

|'yophi ljogzf p pﬁ% t i a cant ai ner and
in an a[m)ugt ts.%lh tab U&léocéh?dé%(@)i% I’?(%ef iutl oﬁgé%fr}f(f% g&%gﬁ& fl?ifgweﬁée%lp nore doses,
typi calbeipg a‘%@tonlth?spolmsrke&-mn American ppéon is anl Opthnrthailomutbe ckeRBedlmsime The
phaggma d vial _or syrin or other suitable
phar na?gﬁ{i% gillfle qzlg%gd ({rg{ém congglﬂg&eéfi %%‘I'%ls arfh‘km a@ﬁ{y:] %?‘O%sh?gé nform

sui t ablogngionf ap ﬁp@z‘m dap ﬁa@ﬁr it pmfheopemmarket at anmy time | Aldieroptar dpkien RGH@@tién

sol uti ars ng an active ingredient
whi ch glrp%c%%%{ ed&;e?}sg?%t Hem ? &]ﬁ%}odragen%ng il %"3 Paﬁlﬁc’jﬁ? %’F TEAVCI8C i nj ect abl e
or infusible solutions or dlsperS|ons hi aII cases, the ultimte dosage
formshould be sterile, fluid and stabl e under the conditions of

manuf acture and storage. The liquid carrier or vehicle can be a solvent or
| i qui d di spersion nedium conprising, for exanple, water, ethanol, a polyol
such as glycerol, propylene glycol, or liquid polyethylene glycols and the
| i ke, vegetable oils, nontoxic glyceryl esters, and suitable m xtures

t hereof . The prevention of the growh of m croorgani sns can be acconpli shed
by var| ous ant| bact er| aI and ant i fungal agents for exanpl e, parabens,
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term "exci pient" enconpasses carriers, diluents, vehicles, solubilizers,
stabilizers, bulking agents, and binders. Excipients can al so be those
subst ancesopp@agnd22i n a pharmaceuti cal formul ati on as aRCrn$2e06001300

uni ntended result of the manufacturing process. Preferably, excipients are
approved for or considered to be safe for human and ani mal adm nistration,
i.e., OGRAS substances (generally regarded as safe). GRAS substances are
|isted by the Food and Drug adm ni strdtion in the Code of Federal

Regul ations (CFR) at 2 1 CFR 182 and 2 1 CFR 184, incorporated herein by
r ef er enegtionPis@h epticadviese payotfidesendnon thd @yeriyetpriae ef thc)tlnde'rlmng eshetaver hexi t ol s,

i ncl udi ng. annj i ke. sed
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al cohol whnsﬁaasbé datuiarmuny tiaé, adirefeg@Optiors @hickoin arly be mbmbd ﬁth&plry‘, educes
the | evel %Pﬁr ad on of gendarru tine to ac eve a.Spi ‘?IIE eveI of
degr adaf? és‘?‘ﬁ %'“’IW Icarh?rﬂ}j HPFAUET at pegsleteEnin “8es > {fiet H ® the
degr adaniriddRlanndtySdad Bhlly ib& eRdciSNGOR HEM. | THereTore Ahe ma&m 8 wigtlvendriabk t hat
amount which results in an HPl concentration area ﬁent of bendanusti ne)

of | essHH4H; camEatis Gindleg, manest Shapnount thatthe payg lﬁdﬁ‘g F ety | ess than

0.40 % 8R0& Ve bakabh heluB8syilpaRvindald) istmkeowariehevaabd.y | ess than 0.30%
and even nore preferabI%/ | ess than Q.25% Wth respect to the overall or

total dé¥BabanCopsarsaty thets isno et ﬁ@“seftwaqpﬂen IZR;?“IS’P&&%}I?P e withiy g | i zi ng
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exposure created by offering these contracts using changes in the equity
and fixed incone markets. BACKGROUND [ 0003] Variable annuity contracts are
pur chasedwbyosandsezzdual s (the "contract owners") as a f®cmuskodcnsisn@ance
that al so serves as an investnent vehicle during the accunul ati on phase of
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based on the value of the underlying units in these separate accounts. One
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and sal i INg j L gl j i

dor i vod TERbI YR §Eea R OBIRNR, 'WEMRLE LERY Hh 6K T 801

dur at i osepafatefagtanntsf sevdrabpammaniss tdvehicvabetioecomeiatines ddietegndydiggeme he annuity
guarantees_on _an nam ¢, basi. s. 8] I t . r t
Pventi ot EtRBARR B s BREaR ney Sy el R 37 RER hefiind s RRERER

annui t y [0060t r aBefinitichsudesmmea $undiindjces iaskes felbswci ated with the contract and

mti_gat | t he peasured ri t hr h active. hedgi,ng. . The. ' contract
may 3 nch@gg oné%ﬁﬁ%ﬁ%n({?@&%% Sbéuég ik @?exs(gféﬂegg I?T'%%Slt Pr’fr}ﬁ%cl%ﬁ%gh‘%%sm ni mum
accunul asrp&rBrionddostion thgwomparti¢sdhiaasl inchided Srothe irelab baliernissit shares traded on dliet y

el udeNa YRk Sree Errandn O it Trearooog et ST Bt RRadIR The 11 sk

may i nclude cal cul ating an account value for the contract, and in sone

i nstances may invol ve one or nore account features of the contract, and/or
denogr aphi cs of the policyholder of the contract (e.g., age, gender, and
nortality rate). Exanples of account features include a product type, a
death benefit, a withdrawal anount, a | apse period, a ratchet value, a fund
selection, and a rollup value. [0010] In another aspect, a nethod of
hedgi ng ri sks associated with reinsuring variable annuity contracts that

i ncl ude guaranteed m ni num death benefits includes reinsuring variable

e o .y I Y - I



amount (which can be used to calculate a second risk statistic). [0012] In
yet another, a system for identifying hedge positions to mtigate risks
associ at esownadn7s@ensuri ng guar ant eed mi ni mnum deat h benetCirtuse@wioatshe
annuity contracts includes a data storage nodule for storing information
associated wth guaranteed variabl e annuity contracts havi ng been purchased
froma primary insurer, a processing nodule for calculating risk statistics
(either periodically, or on a one-ti+i-basis) based on the information
associ ated with the guaranteed variable annuity contracts, and a hedgi ng

engi ne Jo0lhn e Rk it AABitIEAIR RRR lidveQSnts. @dﬁblﬁdbrgtﬁtoﬁ)eral bi:k&hnmlsoﬁhat ed with

t he guaranteed variable annuity contracts é?d Olpué’ ?P&}(at ed risk

st at i stdverll [Sogack]market ofhes isdeyde rerarrised o0 AT el BIRG ms lides a trading
system gt ?lﬁﬁﬂaﬁsﬂﬁl ttfa A RialhS Qﬂi@hﬁﬂﬁﬂéﬁl&lﬂl dohipakiegeh PRGivY emplasisthhe system
can al so include a reporting nodule for producing reports, which may be

f or mat tigdusfrgds. printing. In some enbodi ments, the systemalso includes a
comuni on ngﬂig t B0 ThO Pl REQell E6RDME, ishsRIRBideRN aSSOCI at ed
R Rty a%neﬁlu%()th Blsubiticd 80 ThOFhGERLBoN EOANE, IoBi oo THE DRA

[ 0014] d@n@stmg df $he0p0 bcgcstcnuhg@ahstgc#@ﬁnca@pwﬁé ISPREFsERGREAU 187 Rkl EFPt"llhe

I nvention, { | 1966 @bﬁﬁhemgﬁ@@odwmthe steps of
t he |nvern1{| on O%O?ﬁ{ %ﬁ%&tﬁ Setgéﬁarg teﬁéﬁvimr onrr%nt of ) [rOOf FIG 3is
anot herRipselc K0gi(lape ampsdlettadt dongjsts peths 1¢70 largest pm@ﬁmqsahthaé{umeH% Hiees in
the envhronnent of ob / ARE AThORuQAL1d0BPARNENt at i on
of the 4{ QWO(W?J W%)?Whgcgﬁgrgsg%srdefgrl zecJéSt B%&mﬁjg or m)reu prodglrjl ately

pr ogy ante fugpeth 2068l (sypait pps)e whisheansitsof tBEMAllEERIORSTRARTY oM Besd] | n

gener al 0 Oel nsurance oper ates as a contract between two parties, an

i nsur an%eo tonpany (the "issuer") and a reinsurance conpany (the

"r ei nsupesl)) . TlfeWﬁlaiifcsi@r)aﬂ“oml Market lndéx mpewies the perférmanemdied éiSat i on, ri sks
transferred, terns, and financial. det s of et ween the

t wo parlgfiag%‘?mﬁefl F‘é"r‘@ﬁfcuﬂ"}ﬁ%@t feaih}ysa(}'laiaf%’ &P r%:cgr(li%tra Zrc ﬂn?%)ln?g%%s %h é’)r‘\gnt types
of ri sk@eigitePaiach a@ ifcludesall bEhEstooits cohtainedmtthas&P 5BhEompasitplSechPriee ri sk

i nherent to var.i bI € ann contracts o Ves ri he amount
t he 17 ssidpx- fhirstingsx W@“@%&O%}?ﬁ%‘ﬁ the gptre G ﬁ‘?%k ?8%(Ff§csttoc§pon i Té deat h of
t he annpiobRsd a brSacgﬁlea%h@roftrBﬁi@ 1@aoa@prumuomsed1eammnﬂthmma thé Wlhibqu:)0| icy.

Anot her risk associated wt b
guar ant e¥4 cﬁﬂ%ﬁ?\?faﬁf}r&?‘l%llégﬂé@lﬁs% @\F{d @Fé%ﬁ't?%rk%ﬁocg 8h e
\c/im t hdranﬁ{enf@gﬁtcgﬁ&gtgxt;ﬁ@lﬁagﬁpNAEDAajt ue vvhen t he \l/)vl t hdrawal s are request ed or
ue ach o ese risks can be "tran rre ur sin nsur.gnce -
i.e. i nf9F¢ng TheNASRAQIHNdeX iga, Qo?@pﬁ@@}tg}zaméeﬁr@,ggtpgymd SRS of the
rei Q&urﬁ%h@%ﬁ?ﬁ%e%&hqu&f%sﬁmfftﬁé lbb%r%diwﬂtmésh&itlv‘élb@raﬂ@i mBuUr er pays
ri

the 1ssuer to conpensate for a | oss due to_t

[0019] Fnagcial demestic endipteenational pagunitiss liskd pp Eh%lﬁﬁDgh %%W%g‘ieg S&R%?i y

cont rach,, kR & gﬁﬁfzgt'lcﬂlg Tb ge RRREBIIETRAR TRIBE, aGfock RfistHa0S € AinimDieIVeia@hdailin
annwty contract owner pays premuns 11 to_an insurance, conp 30. The

annui t ytr@fbm ydemne @W%rOOQ@h%%ﬁnGP'@qﬂb’s?mﬁ%ﬁﬂef ofp thig peRKAsRarUSt ave FFP&H’E" Ucont r act
12 or s act Ctg or bebn! %gﬁdgﬂgggﬁﬁﬁn%nexéﬂaﬁﬁec?éﬁt Ak LROGHaEs. WA IBAQ dR@bngieat h of

the con wner fit 14, as described below, is paidto

t he 2b)enéfS$oclaamy0f19&cmﬁle§ Raletsriuterated Qeaietion|Sygtembisiteprlecdanisyiock exchaiger act
owner 20 B9Fkald gm%zlaa foh P BkShyRs Beald f6?B1 & RN nhBRE E3GHIISEL A ©
subsequen y use units of separate accounts he 1 nsurance
conpany 191, 1tThAmsxeqaa;rfaStt®t growogrstesk 4Qrksbamd lha®hﬁlrt@§m@ff0f§€g segyatieshndsset

account | 1.f conpany 30
whi ch a? §£ i?g&’b}'%e glcgg'rdgs%ﬁgargr%?rgﬁ]@t n%@gt%ql '%') gltaggh% gl]é&i?&&%ﬁ;tker nal
Revenue ESettauges eﬁdshﬁékgwnata tbarshalfghe $tmkd£atimgrh1nat penyehsin this capairy . gothevghnui ti es.

By desi he a ontract. o of
Cncate. s BEPRGEY g aemPien AASDACH RS S B AP sk B e 7]
unit vaki@s), ditluting Miciosct, IritelnktE:I,SQngéﬁh@xspmS]letfmmblocbmar@ra@@ may al so
manage a fixed i ncone portfolio 60 and invest in fixed incone assets 70 for
t he ambunt of account value that the contract owner 20 desires to be
invested in the fixed account. The insurance conpany 30 then earns a return
on these assets, and passes a portion back to the contract owner 20 through
credits to the account value. [0021] The information on the in-force
records is sent to a reinsurer 80 who then aggregates the information for
many direct witers of variable annuities. To financially offset the net

ri sks inherent in the variable annuity, future and options positions are
bought, sold, and traded according to mathematical fornmul ae and statistical
analy5|s [0022] In some |nstances t he nlnlnun1guaranteed death beneflts
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greater of the account value or total premuns paid on the contract |ess
any partial wthdrawal s and assessnents. For exanple, assune the prem um
pai d for w0 000642 contract with a return of prem um graTarst@se/ D10
$100,000. At the time of the death of the account owner, however, the
account value is only $50,000 because of a sharp decline in the stock
market. In this case, the beneficiary of the contract woul d receive

$100, 000 and the issuing insurance caompany would i ncur a $50, 000 | oss
(%100, 000 paid at death |l ess the $50,000 account value released to the
benef | C!k’]?égl}ﬂicll, @%ﬁboﬁﬁ&%ﬁw,@ﬁﬁ Mi€RS¥stdnRat UL SvdPiR¥] BRSh Fh&isaneat er of a
return of premum or the nost recent” specified anniversary account val ue,
adj ust edortloreswhirlmbsawal s, upon death. There istypically a maxi num age above
whi ch t enef| A i . , m um pai d
For “an Bl 1y oA DR B, A B D B S8 000. AL the
end of keendtiona tis aammanaded, ukatatue weightedhiedsx gesensd tomess®, tiwoverafhe reset
amoupnt is gigo Q&%& MQ&-QsiS the greater of the $100,000 prem um paid and
t he 156?@ gggoun? val'le. Now assunme the annuitant dies in the second
year. A005s6le t Perindizhlly)elsetihyentibreerabwidadrin thedkedgs dangine hB§capBateols dalta, t hi s

ot 1 A 3o OB RIS E5EY st dn A et Sl R BRAG 0 C ol

val ue r elviraseht scoNanosi ansgeaeadted inditha trdspltafos thedn-Foree Enmidct Beteild 15@ese unti|l t he

third year., Al.so syne, that the accaount..val ue at t nd. . ond
R e e L M SV S S S e
greager axﬁlfoﬂeheur_ﬁbﬁﬁhtﬂm m@m‘dﬂ?nm?gﬁd ?n\d:r fine, fzﬂ%eﬁgﬁmtapmm?mrdval lﬁe. t Eow
assune the annuitant,  dies.in'the thir ear. e.ti of death, e
account SRy¥rgraets ITVE $§§9‘Eﬁ5‘8‘,‘ in} the {ngprae %/tée%’,’ B3 AEASHER h¥ ?‘gli’aégeyba\ﬁ%{ﬂp& "receive
$100, 00fhe 2Rshgt EguanBtec@MHEMARATRARA YbeiBit bhan iRertdse in $ha payd0Dsteaass ($100, 000
paid at death ] ess 385,000 account é$Lu%>§%%Fased% 0025] Ratchet: The

r at chet Tepesenirdbydhadesth Ravmentp s measued Pple iFieecBant B8% to be the greater of

a returosf] PremhuérGaieed Rck 88 bf Bk videelyip opRsk afeie@blishedlandanahedge sar y"
account value (prior to a maximum age), adjusted for xﬁthgégmaLs, upon
deatlh. THEnesif8cpicplaes Bn AMQwWH SARYRIIAPIE ARUIRE 1 BRePUHDATORIA)C HITAIAUFS A1y et
contrachptions yx?d%ﬁti&mo BA1H¢R khePRATHYR T BiRdnial hldRctiddsidRydueEd hdie reaInt r act
owner, or somne other specified anniversary. Assum ng, as above, a $100, 000
cont r acworlgpeenatipsypsgertain the kil risk@nestabhish fensitivities, nihg optoyt om gheihgdecor

$150, 00 i £iti& @26 GOVl te\uBhidafiste BRAlced of

385, 000" pggﬁ;t?}tE Yfecfte b Entitll B he 1115t y§§¥, e VT le | 5 $

150, 000[0068li c h Thesyisteams ghdmedpdsodeseribed fargip conalspfuastiqnip paricfiahyreviiey’ $150, 000
accaqpnt : Oﬁﬁ“ﬁv o ange after
yea?HtV\g1¥ ggﬁ?%”&ﬁgmﬁgggﬂ%$¥§§?%§q?g:t e §§g§?§§?ng?§%%%%§%€o“ooq prem um
pai d, t ber$l1EEiced thegeiommd cpairants changeh Remangip HEes theystendateraipes ifear, and
t he $85 C he a . In this
case, t FBERSr ekt K oo B e o e D e iy
woul d i agreement $66 pROD theabt deS1ibMEODOVapiabichatacigdstich of ths sog@sts (roOntHe thsunt

val ue rel.eas . . up. I ment
Uhat 1 6 RGeS len B cbhe i prd dBab Aokl B80L00) LGRS E AR

adj ust eendioy. Thiethhdieangihs usiag thermatiadsdopusst deacrihod ebdvie catldultes (shert 330n0we orei t her

sinple or._co un up. to a. maxijum age Qr i ner. e m uns
oot i PG ATRRE s ey oo B e X R AR O O
si npl e satbeefdtcerconitas. Oheibt fere cdswuramiting@opfodins isthapatldcttdas therdeivedii t y

contract with this quarantee is 00.. At t end of the firs ear, the
ol up el L Eu S taNsEs ¢8n 340 Go0° et mm ittt ool 8
deat h o6emb® thlBrahdtchandanmtbeyRablished deenafne ¢f ajustovents td thegoefolie atehe gr eat er
of the account value and the . ro]lup benefit of $105, 000. 0 I ni ngs
EnhaﬂceH@Cﬁfsarwﬂgserde‘zﬁeafgms?rmgﬂﬁfe@&&ﬂg Bittialie BHhET bOHRLS (Ao AR | 1t hat
is a sp@@eﬂnﬁiﬂl@ﬁfaAOsgahcsa»matl1:3@<§iaﬁi>r;1 frbl?_ ﬁlﬁdigl\i&}t fﬁﬂbc%arpﬂit%gs egiseuhetraisedion Bodihe
contract at, the date of death. The _bepefit ma capped as, to.ampunt or
Tal e afsacyRdBih b E ARERAIE of ARSTT Y RN ARt e THISI Brhi nos
enhancenent. Further assunme the premiumpaid for an annuity contract with
this guarantee is $100, 000. At death the account value is $200,000. The
ear ni ngs enhancenment woul d be $20, 000, which is 20% of the earnings on the
contract ($200,000 account value |ess $100, 000 preni um pai d) and the anount
paid at death woul d be $220,000. [0028] A variable annuity contract may
have one or nore of these features. The death paynent is typically the
greater of the account value or the death benefit as described above.

[ 0029] The death benefit 14 paid in excess of the account value creates an
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spot price. In general, the smaller the difference between spot and strike
price, the higher the option premum [0032] Spot price, also called cash
price, iswoheogeeent delivery price of a given securit pcChaisegetoosded on
the spot market. An Anerican option is an option that can be exercised
anytinme during its life. The majority of exchange-traded options are
Anerican style options - i.e. an ower of an option can trade it on the
open nmarket at any tine. A European dption is an option that can only be
exercised at the maturity date. An Asian option, also known as an

aver ag%Wﬂo%ho'@wﬁﬂm%gﬂoEthmﬂs BRYeViEw GRS Epeds oh h@ertudey (agerlypr i ce of
the underlying asset over a certain period of ti rrce as opglgsed t@g Sgl y at
mat ur i tdpily, Iyeetc.) basisi (REP A60) Adiarexenil dysrselsricd Rprtielio s ontstsls Ressthi®dd at any
tine, atof\%ﬁﬁm&ﬁeﬁg h«%&: lufaﬁlsact\MHs @t GANCrOM e B RHGRMEAR oA deptRiiel (stgy  an Asi an

Opti on can executed at predetermned tines, the "put”
f eat ur S76%, and@rwardechwetwéﬁrrfer gagention (B¢ 380be exer ci sed upon deat h.

Ther gf O[?ﬁ?]%t hchQ‘ Q;}]lé iPy R&ﬂ&%@e V%stré&é@to%@ﬂ%é‘ GMDBRRA hAGAdeI§inglatset he

noney" ga abl e death benetit exceeds the account val ue
based q:mot Iaed dmdeﬂapyatwg of mariablerppnitity)polieiesy terromkberamaanalist ever Hmoahs

Conseque rlédgglrg% {'t?oh@ (?rle Ol i &f%ﬁfﬂa@@to@%hl@ﬂl p‘?&}%xﬁdn% tlﬁe‘dﬁﬁsh@&ﬂcﬁ' wi thin

the final ncra ccurately mrrors the risks inherent in a
vari abl the aasimmst s eonlteraatve wkantpla ifyearkdtiverapaicts ca@nwéanrﬁcautbf, ifrig ety

compl T b Blodlit 8 IR idoRk) Hin a8 d Y Sl R RIMRAS SikhiBarkis T he

fact th: I NVes separate account e vari able
annuo t i differgstithdn tyedm:mtputrtﬁrpeclttbyhe(nhﬂmgsmmndwtWr@sftt@rbl i shed i ndices on

whi ch optjans uaII T ncone
benef i t@%(ﬂe gﬁféfé‘ﬁt%%‘&ﬁ n rrum %‘ééﬁ@# ?lic?ﬁ gene(?%gg%g%iﬁe%{?g&r{ ant eed
M ni munaboké tdy amaﬂlplérmmefd tCoatract &bberp4S shyipes inguranoneongfanies profidle pdssage of
time and %r oVi

S. av. nuity
owner . PEYEINg ﬁ‘%?rca‘ﬁrta‘étgﬂgﬁf ﬂ{]‘%‘fgﬁﬁ%‘%ﬂ% rxréﬁf P %osa © a"‘é‘é‘gpaé‘@‘ﬁ% 183% 634@2n resul t
in a | ogstenovid HeorhManitAdAClKk(E1a e Injemet) axiag onser mxire tidte emmamgnrp,rotwﬂs t he
triggers are_di e | y.wi t hdr, |. versu
aggregatichss Eﬂtg&%%&%@ é"ces gL ﬁﬂ\é@r‘tﬁﬁﬁﬁ%@ ‘%%1 %u?{age moas%éér?zgs of risk
stati stiich aQéifbhd?%&@ilimaHaﬁéﬁ Mt ﬁlﬂsdﬁ&to@e@e aRARhisUA myckemngmmhe tdtese
statistics with simlar, statistic rvarious jmarket i Ces. ce a
mar ket $aiatesthgvasious stafisties angd: béseé@m tg%ft?tlfﬂcsoaf eélgﬁ‘gre%?es ﬁgptghe%r e then
pur chasggdichaaqde 96'31&311@Ttha|t ERY aﬁﬁoﬁm‘f&ﬁ&@mﬁ@bﬂ%bsrﬁ&ﬁ Wrﬁ&ﬁ‘tm@rlﬂedh&mt to the
contracts. The benefits of using such an a roach |ma as t he nunber of

nunber H10 ReYideseriedic ard/arpd bec prherty rﬁlaf‘%tolt %ﬁ‘lsloa F%c Theref ore,

t he ,@pPsRAGhteliSfoMRAtlon SHb @ bdctibh8f doﬂtréb‘iélﬁe%{gq%dgém% sﬁﬁgﬁ:@ gesctibal
rei nsurance conpany can pool the nmortality risk anon e nunber of

conpani eyve {aibprethy PPk BIARSRY Opﬁé’e‘f‘?‘ri‘a%lsalanﬁl theeurrei togolftfﬁ)é‘gf’%?ﬁ‘%‘éat hs of
cont r acty f\/g@ﬂ' derésom%rﬁaﬁleml the Sothriintleatidhs Mb@Né 510 GobctdBsheRrtdsabhal nor ns.
[ 0035] re specifically, the invention uses actuarial mathematics uniquely
conbi nedatae: s, srcrchmlslrea indirss spqcifly aavity:-adigbarrisings FF P 89S ¢ireRiE dfter

of fsett I &l 9h Phesmblaembtesent val ue of
the |i a%d?)?rrh}ﬁ%ﬁg?% ‘Es)é%%gh Tfalﬁskgﬂ%ggé Fgggu%@gﬁ%eed m ni nrum deat h benefits

( GVBBs) corfrmemcatlam mpdule HH) ramemitpinpteuctions feigexpeutiog thedrades deigrmincd PGt s f or
stock a 1,0 aahurities
and. i ol eRuaBtind SRR e th RREOL cleaoe R Sod SRS PRSLERGY]

addi ti osuchtﬁrtlnhe actuarial assunptions. The stock prices, index

| evel s, est rate

col | ect ?1)/ in Some e?rnebt%ggrse\{l&rﬁﬁr*'dnt‘%ﬁ ﬁ%%l porﬂ‘a aﬁ%ﬁ?ﬂé&; Iﬁé‘?r&(?g/ogl ued for
al ter napnovasmgm)dolb 4paredgheengine Fie amhapmang modlalb 460 why inkpderh¢rabiel ity

portf ol ed for. each of these se of ty, equity
Poaek s ifehdeibR sree™ mftd, fpel 3R s 3 Se B chpniu By,

det er m padrdlpatpoasomputee Imraridmmt eummggammayabmtde@nmbm ofememputzl’s er nat i ve
par anet er .assunption g 1? ya }E?’g & I nber oe fstg {?napgrtfolros t hat
can be HEA¥PAEES PHAPLYIQPTY ‘y’lc‘f"rti'io ogfcithap ‘6%50’1 178 TRESY U6 tfolio is the
one of these portfolios that optim zes a predetermned criterion, e.g. the
one that mnimzes expected transaction costs over tine. The desi r ed
positions are then sent to futures and options traders 85 who execute the
transactions on behalf of the reinsurer 80, and are held at a clearing
broker/dealer 90. [0036] FIG 2 is a flow diagram descri bing a nethod for
an insurance conpany to reduce the risk of providing the guarantees on the
deat h paynents. The prem um paynments 100, death benefits in-force 110,
partial w thdrawals 120, surrenders 130 and account val ues 140 are
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vari ous separate accounts, and transferred electronically or manually into
t he hedge engine 180. Capital market assunptions 190 are also input into

t he hedgewengiangsc80. These assunptions include risk freeTnst@s/001310
volatilities, correlations of funds, skew and kurtosis, as well as other
statistical nmeasurenents and data describing the conditions of the capital
mar kets. Risk neutral and real world assunptions are al so used as i nput
itens.[0038] The risk free rate is the-quoted rate on an asset that has
virtually no risk. As an exanple, the interest rate quoted for US treasury
bills aﬁﬁnrpmd@érynugﬁﬂg,%ﬁgﬁnéﬂt 5a|ﬁd§ Brt GG co}{%latm bich¥n %&b@di@&:ﬁtﬂaé“ cal
nmeasure of the ten a market or securit o rise or 1" sharply

wi t hi n BrOB@Mm 8y W’t“iter’i‘én agppngtafl pinpmpberf highilevs! éygl@mSc%HChlaeHOBVRANL ng

vari anceasCABNOU@H, zed i f A neasure
of the relative volgﬁl¥§%QQg%FgA§§zc ggng%ﬁ$%$£ﬁg%%&$%@&%w§%g§Rﬁnarket IS
i ts bet Bacry difgnetignaligy %quéedmwkememaﬁgvmhhlp spitvaresuticasEXClIger swi ngs i n
verysshoig [ i | ementary or
paral | el JngFﬁggg ?gm%g?@%eﬁytmo ¥ &ﬁhﬁ£ﬁ@Pbg§§§&h1a S“mﬁﬁyﬁﬁgmg%at i nvest
wi t hi n tiFRsted dore migipmrseasspr vsidentsdaaveomippiet. aﬁorlemmgl@%e safiovatelven B or e have a

hi gh fu P t. schibing a sit ian. s
syrmet Lo R b0 BNy BpBlBE I i R i B TR e scr 1 bes a
di st ri beipheorThe sofovaramay he embeglded ormar amcﬂe vfreamdactme indiuging; lhlﬂhbtﬂﬂmte‘d’fﬁﬁr eas a

negativ oA ut| 0 eft. t of the nornal
distribﬁ??%G%QF%%gg Hﬁgﬁﬁég%égf%gl ét'a g %ﬁﬂ%ﬁhgghﬁ%omgﬁ lfkoadescrlbe t he
disﬂ?ibm@$@h0@®e@ﬁﬁéﬂﬂeﬂﬂﬂﬁﬁﬂwamdUMRcmme nmean. Used generally inthe

statistj fi trends in charts. high kurtosis, portrays
a char t[ 6@] R{tg?ugh%f : ?ér‘E mg{}t i SW@F?IPYHE]W%FF'% %g?sé’é}%edé‘e’feawtkur tosis
portraywﬂﬁw@haﬁmmmdﬂhimbmﬁmymhamMSmﬁmﬂmaoﬂmSbﬁ$&ﬁhWQﬁmﬁQﬁQﬁﬂ&%&bﬁﬂwtOmﬂrds

the ne ti rred to as. t t|||t of volatility.'

[ 0040] r%é {gﬁ%l?“ ST e %?V‘?‘ﬁ89@6??péﬂi‘edd%r“i"6w o deping fesan 6 sPifit ons 200
ar e al smdusgediedscapapfithis intentibhe hedge engi ne 180. These are typically
analyzed in terns of the statistical ternms 230 such as delta, gammma, vega,
theta and rho that are al so cal cul ated by the hedge engine 180. These terns
have the followi ng neanings in their statistical investnent analysis
context. [0041] Delta is the anmount by which an option's price wll change
for a one-point change in price by the underlying entity. Call options have
positive deltas, while put options have negative deltas. Technically, the
delta is an instantaneous neasure of the option's price change, so that the
delta will be altered for even fractional changes by the underlying entity.
[0042] Ganma is the rate of change in an option's delta for a one-unit.
change in the price of the underlying security. [0043] Theta is a nmeasure
of the rate of change in an option's theoretical value for a one-unit
change in tine to the option's expiration date. [0044] Vega is a neasure of
the rate of change in an option's theoretical value for a one-unit change
int he volatility assunption.[0045] Rho is the expected change in an
option's theoretical value for a one percent change in interest rates.

[ 0046] Met hodol ogi es such as Bl ack- Schol es can be used when all but one of
the paraneters are known to derive the unknown paraneter, as well as other
met hods, including a generic description of Black-Scholes, Iike "option
pricing nodels."” Black-Scholes is a theoretical option-pricing nodel w dely
used in the market that provides an option cost based upon the index price,
exercise price, option termand assunptions of risk free rates of return,
average dividend yield, and volatility (standard devi ati on) of returns.
[0047] Actuarial assunptions 210 are used to provide nortality rates,
surrender rates, partial wthdrawal rates, fund mappi ng and expenses.
Mrtality rate is the probability that the annuitant will die within the
following year. Surrender rate is the probability that the annuity contract
Wi ll surrender within the followi ng year. Partial withdrawal rates are the
probability and anount of less than full surrenders within the foll ow ng
year. Fund mapping is the process of analyzing separate account funds and
assigning themto indices that can be hedged. [0048] Expenses refers to
both the margi nal cost to the reinsurance conpany as a result of entering
into a reinsurance agreenent as well as to general overhead of the

rei nsurance conpany that has been allocated to this reinsurance contract.

[ 0049] Experience studies nay be utilized to provide the information as
wel | as industry experience and professional judgnment. The projection of
|n force data is used to verlfy experlence factors u5|ng actuarlal
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corporations. Most of the conpanies that are included in the index have
their shares traded on the New York Stock Exchange (NYSE). The S&P 500 is
an i ndex wbi2eods/d76622he nost wi del y usedbenchmark for | ar geTamspiosabizzati on
stock investnents. Considered to be a benchmark of the overall US stock
market. This index is conprised of 500 wi del y-held, Blue Chip stocks
representing industrial, transportation, utility and financial conpanies
with a heavy enphasis in industrial s.16§0052] The Russell 3000, supplied by
The Frank Russell Conpany, is a stock index consisting of the 3000 | argest
publicly listed US conpani es, represamisng about 98% of the total
capitalization of the entire US stock market. Different subsets of the
Russel |WB@09claimed ishe Russel | 1000 (Il arge caps), which consists of the 1000
| ar gest; co EBSd fof ndifietiRY 888 labsosBR8 with Aeeiis&RInhuiBOn{radtdhe mphpd  whi ch
consists of the smallest 800 conmpanies in the Russell 1000, and the Russell
200 ( saemiprisivgips), which consists of the smallest 2000 conpanies in the
Russel | 300 B3l . | t@l wiMaihk $induRdiemnimBasufas, t he
perfs30r rrance%(e)#nglﬁﬁélﬁ%ﬁﬁgjg%%%%{éﬁeﬁﬁg%a% securities with readily

avai4 abdnd price data. This index is a capitalizationwei ghted index and

i ncludes all_. : j 1 &P 500 Conposite Stock Price
IndeS;J. Thi sninﬁréaetilg&eﬁ%géﬁ%g%@u%g%ﬁ?g&{%ﬁgsenti re U S. stock narket. A
st ock ihdex Theatetipdefcldies 1 avhbreinettic reingunad annyity cermaeprpYidestagiriapiest es acr oss
t he whol e'Ofmtan 121y Elet, the Wl shire 5000 consists of approxi mtely 6,500
US- bas T ERKE }tlraged on the New York Stock Exchange, Anerican Stock
Exchange andrhNASDAQ.of fROGA Whitein ASDAGed 8wty dentrackpravidessdiupiagiged
capitalization-wei ght %g i ndex designed to track the performance of a

mar ket 'BS‘r‘fEP‘Et"?cﬁﬁle%Fnet 'e 100 | argest and nost actively traded nonfinanci al
donest i 4 andrhemiestiodatfichiall wheeur the resulell stradty contPloeprNASE/A@UStaERd Mar ket |
based on,narket capitaliz %ion. To be included in this index, a stock nust
have? a THHPHEHAF WOB°FSy trading vol ume of 100, 000 shares. Generally,
conpani €S oMHehh@hddrdekimll Sthervitsthe Fenseret] nardétg comradASDAQps aoguatsetsad | | st ed on
anot her pmgj or exchange, éor at |least two years. NASDAQ (Nati onal

Assoti a’F‘i“B%‘?“’E?le Wra?leqng " Deal ers Autormated Quotation System) is the

el ectropi ¢ StiHGhetiRCITaRGR 1 FuthebyorhfiBinypuichaxklg ths somitptommnciofonBecuri ti es
Deal ers for over-the-counter trading. Established in 1971, it is Anerica's
fastéstgﬁfmrﬁgtl@tﬂékk mar ket and a | eader in trading foreign securities and
techpol gy Shahffh@SofRlith 1 WHerddO@S tnsiRd yiniufy @ ohtrkt ednrBeparinesmet han t he
New York Stock Exchange, and handl es nore than half the stock trading that
occuts PifFampisk apbaRBOYL ISkt t hough once the province of snaller conpanies,
NASDAQ §odayTieSnMhGS & cHBAY WiRAIH A8 irfcOiip sidaBSriskl=2ad biyailedsk drimbastitedg

M crosoft, Intel, MI, Angen, Ci sco Systems, Nordstrom Oracle, McCorni ck,
SAFEZO indeppngdeitl®. Sun M crosystems, T. Rowe Price, Tyson Foods and

Nor t ivest Al fild R&fod dfRRRN Wl mbAA8rifkgthe Ask cofhRsésdalcblatiAgith &sunEast | ndex
from Mrgan Stanley Capital International is an unnanaged, narket-val ue
wei ght etelpsifpe shegeinsvgideranpity ¢palatir e t he overal | condition of overseas

mar ket 44 [ 00pH) mﬁ%d U531 Wherdif e LOERIVaRE iSEHRQL hGidast h Jat@nAesdag engi ne
180 cal culates the delta, gamm, vega, theta and rho of the book of

vari abl Eapmesuif the reinsireteansuitiesntrags prd dasengophics efwpelisiialdar of e fgipsuird ar e
geneg at gﬂiuﬁggo&ggt results for the In-Force Contract Details 150 are

proj ecte rward under these econom c scenarios. This can be a

conput afli.on- Thetrestbodef chaimdegtsreimthe gécount feajurss enmprise PRqPTENEBAPURIEIWt i n a
grid, server,far r | =P i £S5 Ko i
Peudt SR cep ol Sl bl o B Retg, ERMLLIIRGG fpiBichich e,
change roilugwaluant eed mi ni num deat h benefit of an increase in the payout
stream repr esent t-h e n I S: r : e engi ne
180. ?[ 03%7] earpegcg?cg(?fici Ilncls‘&seg%ﬁa%%é)g?%)rﬂﬁqls é?a {xﬁlggﬁcﬁ erofg}e%érl%dg%@ﬁgbgar e

est abl i strehctoachptibeanedpegeada) and akB@tatiniratel at es t he anobunt of avail abl e
options to be purchased and uses futures, interest options and swaptions to
bal ance the position. Financial projections are produced using real world
scenarios to ascertain the tail risk and establish sensitivities. The
output fromthe hedge engine 180 is the specific buy and sell positions 220
that provide the appropriate balance. [0058] The systens and net hods
descri bed herein can also function to periodically review and update the
appropriate hedge positions as econom c conditions and the aggregate
characteristics of the reinsured contracts change. Referring to FIG 3, the
systemdetermines if a reinsurance agreenent is in place with one or nore
contract issuers (step 300). If such an agreenent is in place, the data
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tol erances, the hedge transactions that will create the selected portfolio
are determ ned (step 370), and forwarded to a trader for execution (step
380). [008O2006ar76@2zanpl e, if a portfolio were construct edTius200609s1GVDBS on
an underlying asset pool, and due to |apsation of variable annuity
policies, the pool becane snmaller over tinme, the optinmal hedging portfolio
at one point intinme will have to shrink in proportion to the |apsation of
the policies. As an alternative exanpi7e, if market paranmeters change
significantly, it is likely that the optim zation process in [00035] w |

| eaditoja n ' ' o L g of 4 I | e n the
one. somat d ey pdrr R Ecl iRl iy e 8k donlhe, SEHY Pl

depi &t sthder thoduditeantragif a system 400 on which the net hods described above

may pe {410l efRn ' i g%}éc ' G '

provi de data regﬁ%&cﬁ%ﬁ%%%ﬁgﬁiﬁé?éﬁvg? ?d S o@n@gﬁsgﬁﬂ% a(r?lbeﬁﬁ;m %gﬁtﬁ ?acts to
a cotmuéflieagamones versdilibte aad Gosy s petfiolie ef eptionnevntradtat i ons 1ink (e.g., the

I nt ef ne usj [ . . ch as EDI .. XM,

SONP) Ve ser'v) el freadt oy BB ARGk LR NG, Al e 420
such? asgugraategd mimimamalsathbasadiss, thelnadthodi domgprisiog: st or age medi uns. A processi ng

d 440 ca ' LAt [ St .and, based. isti
e B A e L

appréoprbeathtsy i sk nmitigation positions. A reporting nodul e 460 provides
periodi c an . rts relating, to.the detai of i ndiyvi dual
contfact s, %gpgglg% £&§ﬁ¥1§/$°%§1t9 I? %tﬁtlsgﬁsblfftsgq PpecharsFiendes B%t?’SPIUE%W ?fact's being
hedged, guatratesd atinisiinclatt bswfit bathbrlamsty(@hirdve; at a point in tine or on a

peri.pdi ¢ basj ..and the.current of .option osjtions. [0061] In sone
enboﬁi nent s,defeﬁglnéngrﬁlﬁﬂlﬁel?gﬁlfcieﬁﬁ)sm?%gﬁ‘fe BTN BIAReR qsf rE‘“@‘EFfEYaé’Ia{’lé@B'?%tbﬁ c data
(e.®, shoaks baeket the pliratiesof ridRe@iidtics; aggui ty and debt pricings, etc.) from
one or nore.dat.a subscripti services such, Dow Jones, Reuters, and
others. In &8 n%ﬁ?ﬁ&ﬁ‘?r?@%ﬁ?%‘ﬁ‘ﬁ‘éh%ﬂﬁ?@ ¥ ‘i‘r@ﬁie PR OIS b piEdasing

| NSi@ ucdption sorftratts Gxsed,uk leag it fiet, bh adeseHRhed MikedndYest e hedgi ng engine to
brokeral%e_fl ns for??ée.cug)ﬁgé cl earance, and custodi al services provided

by such™ i r id® TeH9a of clpim reiRsIPERed variblepumiy sontnes withawemnieed, dat a

st or;aganinitith deat? Bene fifs 06055 iNBBA Is@eahfthd MRAMRE patdk RRodhe0 and reporting
nt the functionality of the present i1nvention in

modul e 460 i npl e ! Ll . . e

har dwar'€" or q?%f"te\ﬂﬁfl(??a%n VOGRS ratalaterisk stistish cempyin efustrigh stpiistie

conput Gj’alsedl, it [edelintpa@on tBeimborAe RFcRRIAHN, BRYnS Bk @ﬁfsﬁ@?a@@c{, b 1‘3%? inoga on

comput e{l s random access nmenory to provide control [ogi'c that affects one

or nor énoen-engh PRYAYSHeHRtoul ati on, mapping, alignment, and support device

contyrolig. | nTHy i : i I y. one of a
1 afetiRd oeORAH] T WhLrein Eﬂ?:%eﬁ‘%és? g‘%‘%&%@%ﬂé@&{f &@5 %ﬂ?_p?%leg,

nunber of high-1evel |anguages, such : Java,
Tcl 2 orof BiSitendayd & Ppers 5 cprthyyRuasrelt 30005edeny the Walshire5@003udekpthe  nacro, or
funct i aneshiy BORRELasE Do e ai i Nq&s EXCEL or
VI SUAL BAS] c‘.? Addi tional 1y, the g%?llt'ém%“r@%ééh%%h’gé‘%&rf}ﬁ}%gﬁgﬁ?ggf indeXn
assénblaydlc%m@i]%tg?ésﬁlielfeéﬁt ed to a mcroprocessor resident on a conputer. For
exanpl g9t hgnspkhwabEISaN j %gq ' | ..80x86 assenbly | anguage
if it is configured to T um&%kq%gﬁﬁ cl)l'FrQ%%poct:"chglﬁ%S.apllﬁg&éo&t\A/are may be
enbdddéd- onAatystamtiprcifentiffingreetgé potitiome td mitigetd irisky, asknetatadobith reimbiritg t 0,

" conputghaheatialleuRt REARSH noas a fl di sk, a. hard disk, an
opticaltggdriask, ap’n‘g‘é’ﬁé‘%@%pgpe, ggblﬁéi@fqyéﬁmﬁﬁ{i’dgff%mtﬁ%ﬂ“g[ 0063] Al t hough
a ppPef er r edadnthsidiage modils fapecing infadnayion hdsorddteditvishl genshtabdsandoresnbey ei n, it

i1, b i .modj £ cat i d varijati f the t
Fvcint SRPERCE BB 3 R Tk Rade RN BR o gl ow of t e

appéndéabursk;ai ns wi t hout departing fromthe spirit and intended scope of

this inventjgon CLAIVG What is clained is. 1.. thod for mtigating risks
ass%ciated aﬁgﬁ&%mggvﬁgﬁﬂ%eeCﬁﬁﬁ???nﬁ%ﬁ??%EWWf%HgmﬁgpﬁgaHEBWﬁﬁFsing:

det &r nicalculgtirptat iosmbralsk wRtigics Bsedbn the SkBrnasion 64sadigdd With fhetdigrahigédrsur ed
ann#itxmg%%&{%cﬁycaﬁq:qit'gating t he neasured risk through active hedgi ng.
2. The FEPRGE"BY WUPHS #Hherein the reinsured annuity contract provides a
guaranteed m ni nrum death benefit. 3. The nethod of claim1l wherein the
reinsured annuity contract provides a guaranteed m ni numincone benefit. 4.
The nethod of claim1 wherein the reinsured annuity contract provides a
guaranteed m ni nrum accunul ati on benefit. 5. The nethod of claim1l wherein
the reinsured annuity contract provides a guaranteed m ni mum w t hdr awal
benefit. 6. The nethod of claim1 further conprising purchasing the annuity
contract froma guarantor of the risk. 7. The nmethod of claim 1l wherein the
reinsured annuity contract conprises an inconme streamrisk and a payout
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value for the reinsured annuity contract. 10. The nethod of claim1 wherein
the account value is based, at least in part on account features of the

rei nsur edwanned/arge2eont ract and denographi cs of a pol i cylrolrdmseooshotshe
reinsured annuity contract. 11. The nethod of claim1 wherein the account
features conprise one or nore of a product type, a death benefit, a

w t hdrawal anount, a | apse period, a ratchet value, a fund selection, and a
rol lup value. 12. The net hod of cl ai m8wherei n denographics of a

pol i cyhol der of the variable annuity contract conprise an age, a gender,

and a nort ald kedghgleBeinsdin eldRoliBEAHuAEatioh Jit e Jr%e%ﬁﬁg' mEQIPSHdR4aAY
calculatlng t he delta, ngnna vega, theta and rho for the annuity contract.

14. ohestpragnpadde fos ideniifyme arhsres I??Sl’“ﬁe toymitiggte risksrgpasiptadovify the gearaniged hi ng at

| east ongiable ahitydBhirats lﬂ?éﬁ'ﬁ@leaéf@rgﬁart &gt @alﬁfl‘&eci;m stis@sportfolio of
optlons contracts. 15. A net hedgi ng ri sks aSSOCIated W th

rei nsurthg vHEissgem ohelaim | @f@ﬁfrﬂoﬁmélﬁ@g wﬂ‘ﬁﬁn@ shareamfoe exeowingi traden ademtated
beneilt@nhﬂﬁe¢%ghgpgx%gﬂghkﬁgng reinsuring a plurality of variable annuity
contracts with guaranteed m ni rum death benefits; calculating a plurality
of rlsk®&t atT’?tSVifém lphelain biherpiatheoiskystagistics grewhlcuhwdmbmcmaillyy of guar ant eed
m ni eat ni ng mar ket

i oo o moser The! oif LRPhE: GRBHkhY o RpBh Rl Rad D Dehel L

cont ¥ actonmpigingdnformatien agsbeintad with thefguprastkedstaginbls bimusty camchetsetigiislg t he ri sks
assQ?'ﬁ&Qﬁu&éEﬁi%%ﬁafgbG sed variable annuity contracts by purchasing
option contracts Teast in part, on the determ ned market indices.
16. The24vet hidy spiters bﬁcIMBWhMeinelherrepdm areeformsatted dorpeintiadh| € annuity contracts

wi t h ant [ n deat h benef.its co one stream and an

on- degu%fir paylgﬁg y%lnrgugyg?nﬁgﬁl e et HBe? sy n@?'&f’%ﬁoﬂs %ﬂ‘e‘ﬁ%l“ﬁ]?"ﬁ«%m&al cul at ed
riske stmmmnlmomwubnhesiataatq%agesmodnlesfkr Btatih@the info@sgidn aRbcidte@®ithi N part, on
t he grlé} l%%&%ﬁ%% ng second risk statistic based, at least in part, on

t he on- P £ ﬁ3Unt 18. The method of claim 15 wherein the market
index is selected fromthe group conprising of the Standard & Poor's 500

i ndex, the Russell 3000 index, the WIshire 5000 i ndex, the NASDAQ 100

i ndex, the Dow Jones index, the Europe, Australia and Far East (EAFE)

i ndex, and conbi nations thereof. 19. The nethod of claim15 wherein the
option contracts conprises a put option. 20. A systemfor identifying hedge
positions to mtigate risks associated with reinsuring guaranteed m ni num
deat h benefit variable annuity contracts, the system conprising: a data
storage nodul e for storing information associated with guaranteed vari abl e
annuity contracts, the guaranteed variable annuity contracts having been
purchased froma primary insurer; a processing nodule in electronic

comuni cation with the data storage nodule for cal culating one or nore risk
statistics based on the information associated wth the guaranteed variable
annuity contracts; anda hedging engine in electronic communication with the
processi ng nodul e and data storage nodule for identifying a hedge position
to mtigate risks associated with the guaranteed variable annuity contracts
based at least in part on the calculated risk statistics. 21. The system of
claim 1further conprising a trading systemfor executing trades associ ated
with the identified hedge positions. 22. The system of claim lwherein the
risk statistics are calculated periodically. 23. The system of claim
1further conprising a reporting nodul e for producing reports conprising
information associated with the guaranteed variable annuity contracts, the
risk statistics, and the hedge position. 24. The system of claim lwherein
the reports are formatted for printing. 25. The systemof claim1 further
conprising a comuni cations nmodule in electronic conmunication with the
data storage nodule for receiving the information associated with variable
annuity contracts.



